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ĂAbstracts / Journal of Nutrition & Intermediary Metabolism 1 (2014) 1e554His career trajectory was dramatically affected in 1960 by three cases of
hydatid disease - one fatal e in his practice. This led him to spearhead a
state-wide campaign to eliminate this disease. Trevor’s relentless com-
munity campaigning led to human hydatids incidence falling to zero in
Tasmania by the early 1970s.
From 1972 to 1987, he worked in public and community health in the
Canberra public service. In the late 1970s self-diagnosis with hypertension
further affected Trevor’s career trajectory. He adopted a diet that was very
low in sodium, with very satisfactory results.
In the early 1980s he took up formal research, with twomajor trials of low-
salt diets between 1981 and 1984 (1, 2). In parallel, he set up a community
group NoSal (later Salt Skip) to encourage Canberra to support people
seeking to minimise sodium intake.
After retirement from the public service, Trevor moved to Hobart, and was
promptly recruited onto the research staff of the newly-created Menzies
Centre (later the Menzies Research Institute of Tasmania.). He actively
continued in this role for over 20 years, publishing a range of original
research, including the ﬁrst community-representative survey of sodium
intakes in Australia (3) and a trial of calcium diglutamate for enhancing the
palatability of low-salt soups (4).
He frequently advocated for low sodium intakes, particularly in sub-
missions to various ofﬁcial committees, including the revision of the
Nutrient Reference Values. Trevor also continued to spearhead the
increasingly-national activities of Salt Skip, with enthusiastic use of com-
puter technology. He never really “retired”.
He died in 2010, at the age of 90, of complications that followed a suc-
cessful total knee replacement.
Trevor’s legacy? An island freed from the scourge of hydatids, and greatly-
enhanced consciousness of salt/sodium in both lay and professional circles
e ninety years well spent!
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IS THERE A CALCIUM CONTROVERSY? DO CALCIUM
RECOMMENDATIONS AIMED AT PROTECTING AGAINST OSTEOPOROSIS
PROMOTE CARDIOVASCULAR DISEASE?
C. Weaver 1. 1Department of Nutrition Science, Purdue University, USA
E-mail: weavercm@purdue.edu
Calcium is the dominant mineral in bone and is a shortfall nutrient in the
diet. For those consuming inadequate dietary calcium, calcium supple-
ments have been a standard strategy for prevention of osteoporosis.
Recently, calcium supplementation has been linked to both increased and
decreased cardiovascular disease risk creating considerable uncertainty
and debate (1, 2). Moreover, recent reports have shed uncertainty over the
effectiveness of calcium supplements to reduce risk of fracture.
Although the importance of good calcium nutrition is well known, deter-
mining the advantage of calcium supplementation to either bone or heart
health has been hampered by poor subject compliance and study design
ﬂaws.
The best randomized, controlled trial to date that takes into account
adherence to supplementation is from the Women’s Health Initiative
(WHI) (3). Figure 1 shows the risk as Hazard Ratios of calcium and vitamin
D supplements for hip fracture, heart diseases, breast cancer, and overall
mortality (4). Hip fracture is greatly reduced, breast fracture signiﬁcantly
reduced, and no signiﬁcant effects on diseases of the heart or overall
mortality were observed.The concern over calcium and cardiovascular disease lacks dose response
and mechanistic proof. Our study in a pig model of metabolic syndrome
showed no increases in coronary artery calciﬁcation or plaque formation
with elevated calcium intakes from dairy or supplement.
At present, current dietary recommended for calcium still appear to be a
good target with potential risks for chronic disease if intakes fall too short
or greatly exceed these recommendations.
Funding source(s): N/A.
References
1. Reid IR. Ch. 36 Cardiovascular safety of calcium supplements. In:
Nutritional Inﬂuences on Bone Health. Eds P. Burckhardt et al. Springer-
Verlag, London UK, pgs 365-372, 2013.
2. Weaver CM. Calcium is not only safe but important for health. Ch. 35. In:
Nutritional Inﬂuences of Bone Health. International Congress Series Pro-
ceedings of the 8th International Symposium on Nutrition Aspects of
Osteoporosis, Lausanne, Switzerland. Burckhardt P, Dawson-Hughes B,
Weaver CM, eds, Springer, 359-364, 2013.
3. Prentice RL, Pettinger MB, Jackson RD, Wactawaski-Wende J, LaCroix
AZ, Anderson GL, Chlebowski RT, Manson JE, Van Horn L, Vitolins MZ,
Datta M, LeBlanc ES, Cauley JA, Rossouw JE. Health risks and beneﬁts from
calcium and vitamin D supplementation: Women’s Health Initiative
clinical trial and cohort study. Osteoporosis Int. 2013;24: 567-80. This
paper analyses the beneﬁts and risks to bone, CVD and mortality from the
largest and longest RCT of calcium and vitamin D supplementation from the
WHI with subanalysis for adherent participants and those not taking their
own calcium and vitamin D supplements at baseline. It also includes analysis
of a large prospective observational cohort from the same catchment as the
RCT.
4. Weaver CM. Calcium supplementation: Is protecting against osteopo-
rosis counter to protecting against cardiovascular disease? Curr Osteoporos
Rep. 2014;12: 211-8.Plenary 3: “new” foods for/from animals
WILL INSECTS SOLVE WORLD HUNGER?
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Background: A recent report prepared by Wageningen University on
behalf of the Food and Agriculture Organization of the United Nations (1)
advocated greater use of insects as both human food and animal feed as a
means of feeding the exponentially-growing global population. This
report generated much media attention concentrating on the negative
attitudes of people towards eating insects rather than how insects can
contribute to food security. On the other hand, there were a few exag-
gerated claims that using insects as a food source would solve world
hunger.
There are several cultural and health barriers to the acceptance of insects
as food. The main obstacle is the western attitude towards insects, and
with increasing globalization of western food cultures, this attitude is
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unsafe source of food because they harbor diseases. These beliefs are re-
ﬂected in current legislation, and in many places, insects are deemed to be
food contaminants. However, in terms of suitability as human food, insects
are no different from other animals: some are inedible, some are toxic and
some people are allergic to insects. Otherwise the main safety issue is
proper storage and cooking.
Why should insects be used as food? Insects are an abundant and easily
obtained food source. There are about 2,000 species of insects that are
eaten globally and they are a valuable source of subsistence food that can
be important for nutrition. The nutritional value of some insects is
equivalent to some conventional meats. The resources required to produce
a kilogram of insect protein compared to a kilogram of beef protein are
signiﬁcantly lower so insect production has a much smaller environmental
footprint. Furthermore, except for termites, insects produce less green-
house gas than conventional stock animals.
Currently a lot of conventional animal foods are provided with wild-har-
vested ﬁsh meal as part of their diet, to the detriment of global ﬁsh sup-
plies. Insects could play a more important indirect role as food through
their use as feed for animals that people use as food (especially poultry and
aquaculture) or as supplements in the booming pet food industries. If in-
sects can be used as an effective substitute for ﬁsh-meal in food, it will help
conserve global ﬁsh resources.
One of the major reasons that many people eat insects is that they are
generally free. The intensiﬁed interest in insect foods has resulted in
increasing commercialization that has boosted demand and many people
who normally utilize insects for subsistence now collect them to sell.
Increasing demand, in conjunction with other adverse environmental
problems, has put pressures on the wild populations of several species of
edible insects, and insect farming is seen as a way of meeting increased
demands. Food production, distribution and the way it is used in indus-
trialized societies results in a lot of waste. Organic farm wastes, unused
food, and evenwaste food, can be used as food substrates to produce insect
protein that can be used as food or feed. The consumption of insects need
not involve ingesting whole insects but rather the inclusion of powdered
insects as protein supplements in more traditional foods such as bread or
noodles.
The media hype has led to several facts being overlooked. First, insects
were eaten by most cultures during some time in their histories. In fact,
the use of insects as food still continues in Africa, Asia and in Latin
America, with an estimated two billion people including insects as part of
their normal diet. Secondly, insects are often a food of choice and not
associated with famine (although insect-derived protein could in future
play an important role in famine situations). The use of insects as food is
actually increasing with rising living standards in these countries, and
some insects can be more expensive than the meat of conventional food
animals.
Insects were an important food item for many groups of Australian Ab-
origines. They provided nutrients in a harsh environment and many were
important in their cultural life (2). More effort is required in identifying the
insect foods of Australian Aborigines and their nutritional and health
beneﬁts.
Insects should be viewed as another type of food that has enormous po-
tential as an additional food source to help alleviate hunger, and the po-
tential to be a gourmet food item in their own right. There are several key
questions to be answered about insects as food. Can they provide some
nutritional or health beneﬁts that cannot be obtained from other food
sources, or are they a better supplier of these? Can they provide the same
nutritional elements as conventional meat animals or plants? Can we
collect or harvest insects in numbers that will meet future demand? Can
we convince people to accept insects as food?
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2012;13(1): 97-99.EFFECTIVE STRATEGIES FOR FEEDING AQUACULTURE SPECIES
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Global aquaculture currently equals wild ﬁshery production, aquaculture
production will continue to increase and a gap will progressively widen as
it dominates supply. Aquaculture has an important role in global food
security, it must be developed in a sustainable way and navigate multiple
challenges including developing shared societal values, negotiating access
to limiting resources, dealing with environmental variability and climate
change effects. Effective strategies for feeding aquaculture species will
contribute to ensuring the sustainability of aquaculture. Strategies will be
outlined in relation to trends in global aquaculture systems and Atlantic
salmon will be discussed in detail as one of the most important intensive
aquaculture species. Strategies include: determining themost effective use
of ﬁnite marine protein and lipid sources; ingredient development
including plant proteins and biotechnological innovation; closer alignment
between ﬁsh nutrition and ﬁsh health needs including gut health; feeding
for new aquaculture systems including species new to aquaculture, inte-
grated multi-trophic aquaculture, offshore and recirculation technology;
selective breeding that considers traits related to both ﬁsh and human
nutrition; managing product quality for human health.
Aquaculture is as diverse as terrestrial agriculture: vertebrates, in-
vertebrates and plants are farmed using many different systems and
aquaculture meets both human nutritional needs and market demand for
luxury foods. A signiﬁcant difference is the range of species that have been
investigated, commercialisation of over 300 different species from several
phyla including ﬁnﬁsh, crustaceans (arthropods), molluscs and echino-
derms has been considered at some level. This raises questions about how
to approach developing strategies for feeding aquaculture and optimising
research and development. Choices about which species to farm may have
to be made. Some species obtain nutrition directly from the environment
and don’t require feeding, these not only include aquatic plants but also
animals such as ﬁlter-feeding molluscs or detritus-feeding “worms”. Apart
from seaweeds, aquaculture production is dominated by Chinese major
carps grown under semi-intensive systems that integrate polyculture in
freshwater ponds with terrestrial agriculture. Carp polyculture presents an
excellent approach to sustainable aquaculture, it is based on sophisticated
management of at least six key ﬁsh species that occupy different trophic
niches, these connections allows cycling of nutrients through food webs
and recycling of by-products from terrestrial agricultural. In 2011 nearly 23
million Mt of carp were grown and accounted for 38% total aquaculture
production (1). Semi-intensive aquaculture systems represented by carp
polyculture are essential components underpinning increasing aquacul-
ture production and a global strategy for food security.
Whilst Atlantic salmon and other products from intensive aquaculture are
relatively expensive human foods they have high market place acceptance
and great potential in human nutrition, they should be viewed as integral
components national food planning. Currently intensive aquaculture,
including nearly 2 million Mt of Atlantic salmon, accounts for less than 10%
of global aquaculture production but has an increasing value of at least US$
20 billion. Under a typical intensive aquaculture system all of the food is
supplied in a sequence of aquafeeds formulated to meet changing nutri-
tional needs of different life-history stages over the production cycle.
Control of feed formulations provides ﬁne-tuning to support sustainability.
For example, Atlantic salmon grow from 0.1 g yolk-sac fry to 4-5 kg harvest
ﬁsh in around 2 years. Understanding how and when to change the feed
formulation provides several opportunities for optimising the use of
limited or expensive feed ingredients. Atlantic salmon are carnivorous
ectotherms and current feeds are mainly protein and lipid. In comparison
to terrestrial farm animals the feeds are high in protein, it is therefore
effective to develop alternative protein sources and these will be discussed
in detail. Furthermore, Atlantic salmon can utilise feeds with remarkably
high lipid to deposit large amounts of fatty acids.
Greater knowledge about nutrient requirements and considerable ingre-
dient development underpins a shift fromaquafeeds being basedmainly on
